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SYSTEM  CONTROLLER  PROGRAM  TEST  PLAN,  lEWS,  ADM 


1.0  SCOPE 

This  test  plan  defines  the  requirements  for  the  integration  testing 
of  the  system  controller  program  as  a  stand-alone  unit.  The  test  plan  will 
include  tests  of  the  self-loading  capability  of  the  system  controller,  the 
ability  of  the  program  to  interface  with  test  equipment  simulating  external 
devices,  and  the  integration  of  each  functional  group  of  the  program. 

2.0  APPLICABLE  DOCUMENTS 

The  following  documents,  of  the  latest  issue  in  effect,  form  a  part 
of  this  specification  to  the  extent  specified  herein.  In  the  event  of  conflict, 
the  requirements  of  this  specification  shall  govern. 


53959-GT-0301 


System  Controller,  ADM,  lEWS, 

Unit  Hardware  Development  Specification 


061290529  Computer  Program  Performance  Speci¬ 

fication  for  System  Controller  Unit, 
ADM,  lEWS 

53959-JK-1002  System  Controller- Sorter  Interface 

Control  Document,  lEWS,  ADM 

The  following  documents  have  been  used  specifically  in  the  forma¬ 
tion  of  the  requirements  for  these  tests. 


53959-JK-1002 


53959-GT-0756 


53959-GT-0755 


53959-GT-0754 


53959-GT-0752 


Computer  Subprogram  Design  Document, 
Executive,  lEWS,  ADM 

Computer  Subprogram  Design  Document, 
Sorter  Message  Processing,  lEWS,  ADM 

Computer  Subprogram  Design  Document, 
Analysis  Return  Processing,  lEWS,  ADM 

Computer  Subprogram  Design  Document, 
CSDD,  Emitter  Classification  1,  Pro¬ 
cessing,  lEWS,  ADM 
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Resource  Management  Processing, 
lEWS,  ADM 

Computer  Subprogram  Design  Document, 
Display/Control  Processing,  lEWS,  ADM 

Computer  Subprogram  Design  Document, 
System  Management  2  Processing,  lEWS, 


ADM 


53959-GT-0754  Computer  Subprogram  Design  Document, 

ABI  Management,  lEWS,  ADM 


3.0  TEST  REQUIREMENTS 

This  test  plan  provides  the  test  requirements  to  integrate  the 
functional  groups  of  the  system  controller  (SC)  program  into  a  fully  funct¬ 
ioning  unit.  The  tests  shall  begin  with  fully  tested  and  debugged  functional 
group  programs  and  shall  test  and  verify  their  operation  as  a  unit  program. 
The  tests  shall  also  verify  that  the  SC  will  load  programs  and  will  communi¬ 
cate  with  simulated  external  devices. 


3. 1  INTRODUCTION 

The  program  tests  shall  be  those  defined  in  this  paragraph.  For  the 
purposes  of  clarity  the  tests  are  classified  as  loading,  static,  and  djmamic 
tests.  In  all  cases,  the  level  of  testing  shall  be  to  determine  that  the  sub¬ 
program  or  subprograms  perform  the  overall  function  required.  Detailed 
testing  of  the  internal  operation  of  the  subprograms  will  not  be  required. 


3.1.1  Loading  Tests 

The  SC  will  have  the  capability  of  loading  from  either  the  special 
test  equipment  (STE)  or  direfctly  from  a  peripheral  input  device  such  as  a 
paper  tape  reader.  The  purpose  of  these  tests  shall  be  to  verify  that  the 
loaders  can  load  programs  and/or  data  without  error  and  in  the  correct 
memoiy  locations.  The  loading  tests  shall  be  as  defined  in  Table  I. 
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3.1.2 


static  Tests 


Static  testing  of  the  SC  program  shall  be  accomplished  by  stimula¬ 
ting  the  SC  with  an  input  and  allowing  the  program  to  run  to  a  specified  end 
point  in  the  processing.  The  final  state  of  the  machine  shall  then  be  examined 
to  verify  that  the  desired  processing  took  place.  Static  tests  are  further 
classified  as  Classification  Processor  (CP)  tests,  Resource  Management 
Processor  (RMP)  tests,  Analysis  Processor  (AP)  tests,  and  System  Controller 
(SC)  tests. 

3. 1. 2. 1  Classification  Processor  Tests 

The  CP  tests  shall  first  integrate  the  Executive  functional  group 
with  each  of  the  background  functional  groups  in  turn.  Functional  groups 
shall  then  be  integrated  together  until  the  entire  CP  software  has  been  integ¬ 
rated  as  a  whole.  The  CP  tests  shall  be  as  defined  in  Table  11.  All  of  the 
tests  shall  be  run  with  Micro  debug  from  the  software  development  center 
(SDC).  The  final  CP  static  integration  tests  shall  be  repeated  in  the  SC 
with  the  STE  providing  the  stimuli  and  the  data  output  capability. 

3. 1. 2. 2  Resource  Management  Processor 

The  RMP  tests  shall  first  integrate  the  Executive  functional  group 
with  each  of  the  background  functional  groups  in  turn.  Functional  groups 
shall  then  be  integrated  together  until  the  entire  RMP  software  has  been 
integrated  as  a  whole.  The  RMP  tests  shall  be  as  defined  in  Table  III. 

All  of  the  tests  shall  be  run  with  Micro  debug  from  the  software  development 
center  (SDC).  The  final  RMP  static  integration  tests  shall  be  repeated  in  the 
SC  with  the  STE  providing  the  stimuli  and  the  data  output  capability. 
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3. 1.2. 3  Analysis  Processor  Tests 

The  AP  tests  shall  first  integrate  the  Executive  functional 
group  with  each  of  the  background  functional  groups  in  turn.  Functional 
groups  shall  then  be  integrated  together  until  the  entire  AP  software  has  been 
integrated  as  a  whole.  The  AP  tests  shall  be  as  defined  in  Table  IV.  All  of 
the  tests  shall  be  run  with  Micro  debug  from  the  software  development 
center  (SDC).  The  final  AP  static  integration  tests  shall  be  repeated  in  the 
SC  with  the  STE  providing  the  stimuli  and  the  data  output  capability. 

3. 1.2.4  System  Controller  Tests 

The  SC  tests  shall  first  integrate  the  executives  in  each  of  the 
three  processors  with  each  other.  The  processing  between  pairs  of  processors 
shall  then  be  integrated  and  finally  all  three  processors  shall  be  integrated 
together.  The  SC  static  tests  as  defined  in  Table  V  shall  be  executed  in  the 
SC  unit. 


3.1.3  Dynamic  Tests 

The  dynamic  testing  of  the  SC  program  shall  use  the  STE  and 
the  Signal  Sorter  (SS)  as  part  of  the  system  environment.  The  STE  shall 
generate  pulse  trains  (Pulse  Descriptor  Words  (PDW’s) )  to  the  SS  and  the  SS 
shall  in  turn  exchange  messages  with  the  SC.  The  STE  shall  also  be  used  for 
displaying  and  storing  instrumentation  data.  The  dynamic  tests  shall  test 
end-to-end  processing  first  for  a  single  emitter  and  then  build  gradually  up 
to  four  emitters.  Overload  conditions  shall  be  simulated  in  so  far  as 
possible.  The  dynamic  tests  shall  be  as  defined  in  Table  VI. 
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3. 1.4  Schedule 

The  schedule  for  the  tests  specified  in  this  test  plan  shall  be 
as  shown  in  Figure  1.  The  Analysis  Processor  (AP)  tests  and  the  System 
Management  2  Tests  in  the  Resource  Management  Processor  (RMP)  shall  be 
of  lower  priority  and  hence  shall  be  integrated  later  in  the  schedule.  However, 
given  that  the  Classification  Processor  (CP)  and  the  RMP  are  integrated  as 
shown  by  week  11,  system  integration  may  proceed  on  its  schedule. 
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3.2  REFERENCE  DOCUMENTS 

The  documents  used  specifically  in  the  formation  of  the 
requirements  for  these  tests  are  so  designated  in  Section  2.  0. 


3.3  DETAILED  REQUIREMENTS 

3.3.1  Test  Management 

The  total  responsibility  for  testing  the  SC  program  shall  reside 
with  the  contractor.  The  software  manager  shall  have  direct  responsibility 
for  establishing  test  requirements,  writing  test  procedures,  performing  tests, 
and  documenting  results.  All  documentation  and  test  results  shall  be  available 
for  review  by  the  procuring  agency. 

3.3.2  Personnel  Requirements 

All  personnel  required  for  program  testing  shall  be  provided  by  the 
contractor.  The  number  of  personnel,  the  job  classification,  and  their 
duties  shall  be  as  given  in  Table  VII. 
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Table  VII 


PROGRAM  TEST  PERSONNEL  REQUIREMENTS 


Classification 


Test  Director 


Number 

Required 


Test  Programmer 


Support  Hardware 
Coordinator 


Support  Software 


System  Controller 
Maintenance 


Duty  Requirements _ 


Organize  and  manage  the  develop¬ 
ment  of  acceptance  test  plan  pro¬ 
cedures  and  be  responsible  for 
insuring  that  these  plans  conform 
to  the  requirements  of  this 
specification. 

Perform  actual  tests  and  deter¬ 
mine  that  test  results  conform 
to  requirements. 


Be  responsible  for  securing 
all  support  hardware  and  main¬ 
taining  such  hardware  during 
acceptance  tests. 

Be  responsible  for  specif5nng 
&  generating  all  support  soft¬ 
ware  and  maintaining  such 
software  during  acceptance  tests. 


Be  responsible  for  system  con¬ 
troller  maintenance  during 
acceptance  tests. 


Period 

Required 


Full  time, 
2  months 


Full  time, 
2  months 


Full  time, 
1  month. 
Part  time, 

1  month. 

Part  time, 

2  months 


Part  time, 
2  months. 
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3.3.3  Hardware  Requirements 

Two  hardware  configurations  shall  be  required  for  program  test. 
The  Software  Development  Center  (SDC)  configuration  shown  in  Figure  2  shall 
be  used  for  tests  that  do  not  require  execution  in  the  actual  SC  hardware.  The 
configuration  involving  the  Special  Test  Equipment  (STE)  shown  in  Figure  3, 
shall  be  used  for  tests  that  execute  in  the  SC  itself.  The  detailed  requirements 
for  the  hardware  shall  be  as  specified  in  Table  VIII. 

3.3.4  Supporting  Software  Requirements 

The  supporting  software  programs  required  for  SC  program  tests 
shall  consist,  as  a  minimum,  of  those  programs  listed  in  Table  DC. 

3.3.5  Functional  Test  Design 

The  functions  defined  in  Section  3. 1  shall  be  tested  according  to 
the  specifications  of  this  paragraph.  The  tests  are  classified  as  loading, 
static,  and  dynamic  tests.  In  all  cases  the  method  of  data  collection  shall 
be  CRT,  flexible  disc,  or  both. 

3. 3. 5. 1  Loading  Tests 

The  inputs  and  the  outputs  for  the  loading  tests  shall  be  as 
specified  in  Table  X. 

3. 3. 5. 2  Static  Tests 

3. 3.  5. 2. 1  Classification  Processor  Tests  -  The  inputs  and  the  outputs  for 
the  CP  Static  Tests  shall  be  as  specified  in  Table  XI.  The  default  ETF  entry 
shall  be  as  shown  in  Figure  4  and  the  default  NE  Alert  message  and  the 
default  PTDW  message  shall  be  as  shovTi  in  Figure  5. 
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Keyboard/ 

Display 

Terminal 


Figure  2.  Software  Development  Center  Hardware  Configuration 
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Figure  3.  STE  Hardware  Configuration 
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Table  VIE 

HARDWARE  REQUIREMENTS  FOR  PROGRAM  TEST 


Config¬ 

uration 


Item 

Model 

No. 

Req*d, 

Period  of 

Usage 

Source 

RP-16,  16K  MEM 

Special 

2 

3  months 

ESD 

LSI  Display 

ADM-3 

2 

3  months 

ESD 

Paper  Tape  Reader 

Remex 

1 

3  months 

ESD 

Serial  Line 

Special 

1 

3  months 

ESD 

System  Controller 

Special 

1 

2  months 

EDL 

Decwriter 

LAS  6/ 
NF02 

1 

2  months 

ESD 

RP-16  Test  Unit 

Special 

1 

2  months 

STE 

Remex  Disc 

RFS7400bJ 

^  1 

2  months 

STE 

LSI  Display 

ADM-3 

1 

2  months 

STE 

Signal  Sorter 

Special 

1 

2  months 

EDL 
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Table  DC 


SUPPORT  SOFTWARE  REQUIREMENTS 


Support 

Program 


Description 


Linking  Provides  control  and  program  data  to  loader  in  SC  to  input 
Loader  SC  programs. 

Data  Provides  capability  to  output  computer  status  and  data 

Extraction  from  data  extraction  points  in  the  operational  software. 

System  Provide  capability  to  display  data  on  CRT  and/or  to 
Test  record  data  on  disc  file.  Accept  operator  commands. 

Provides  capability  to  accept  messages  from  the  SC  simu¬ 
lating  the  interfaces  to  Sorter,  PE/ET,  Tech  Gen,  and 
Display/Control. 

PDW  Provide  capability  to  input  PDW’s  to  the  SS  for  up  to  4 

Generator  emitters.  Provide  capability  to  vary  parameter  values 
dynamically. 


Operating  Provides  capability  to  execute  loader  and  other  programs 
System  in  STE. 


Microde¬ 

bug 


Provides  capability  to  single  step  programs,  to  run  all  or 
part  of  the  program,  to  modify  memory  locations,  to  trace 
program  steps,  to  examine  register  contents,  and  to  exit 
at  breakpoints. 


Provides  capability  to  single  step  programs,  to  run  all  or 
part  of  the  program,  to  modify  memory  locations,  to 
trace  program  steps,  to  examine  register  contents,  and 
to  exit  at  breakpoints. 
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Table  X 


LOADING  TEST  DESIGN  REQUIREMENTS 


Test 

No. 

Pretest  Inputs 

Test  Inputs 

Function  Tested 

Expected  Outputs 

L-1 

None 

Memory  patterns 

RMP  Loader  direct 

Same  as  input 

L-2 

None 

Memory  patterns 

CP  Loader  direct 

Same  as  input 

L-3 

None 

Memory  patterns 

AP  Loader  direct 

Same  as  input 

L-4 

None 

Memory  patterns 

SC  Loader  direct 

Same  as  input 

L-5 

None 

Memory  patterns 

RMP  Loader/STE 

Same  as  input 

L-6 

None 

Memory  patterns 

CP  Loader/STE 

Same  as  input 

L-7 

None 

Memory  patterns 

AP  Loader/STE 

Same  as  input 

L-8 

None 

Memory  patterns 

SC  Loader/STE 

Same  as  input 
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Test 

No.  Pretest  Inputs  Test  Inputs  Function  Tested  Expected  Outputs 


CODE  IDEHT  NO. 


SPEC  NO. 


EFAVPI  =  0400 


Default  ETF  Entry  Note:  All  numbers  in  hexidecim 


Oul 


CODE  IDEHT  NO. 
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49956  1 


SPEC  NO. 

53959-GT-0758 


BIT  POSITION 
8  7  _ 


OP  CODE 


LTOA 
4  MSB  =  0 


12  11  10 
N  P 
S  P 


SFN  =  EFN 


TAZ  =  0  C 


LTOA  (LS  16  BITS) 


:0  0 


PRIA  =  0420 


PRIB  =  0380 


TCODE  =  0 


TTAMP  =  0  TPW  =  C 


TQPRI  =  2 


TQPW  =  2 


TQF  =  2 


TQAZ  =  2 


TRACK  FREQUENCY  =  8020 


TCOUNT  =  0  TRAMP  =  15 


4  3  2  In 

TV  TA  TCV  TT 

10  0  0 


OP  Code  =  80  PTDW  Message 
OP  Code  =  81  NE  Alert  Message 


Note:  All  numbers  in  hexidecimal 


Figure  5.  Default  PTDW  or  NS  Alert  Message 
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3,  3.  5,  2.  2  Resource  Management  Processor  Tests  -  The  inputs  and  the 
outputs  for  the  RMP  Static  Tests  shall  be  as  specified  in  Table  XII. 

3.  3.  5.  2. 3  Analysis  Processor  Tests  -  The  inputs  and  the  outputs  for 
the  AP  Static  Tests  shall  be  as  specified  in  Table  XIIL 

3.  3.  5. 2. 4  System  Controller  Tests  -  The  inputs  and  the  outputs  for 
the  SC  Static  Tests  shall  be  as  specified  in  Table  XIV. 

3.3.  5.3  Dynamic  Tests 

The  inputs  and  the  outputs  for  the  SC  Dynamic  Tests  shall  be 
as  specified  in  Table  XV. 
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Table  XIV  -  continued 


Table  XIV  -  continued 


DYNAMIC  TEST  DESIGN  REQUIREMENTS  (1  of  5) 


R  AYTH  E  O  N 
LEXINGTON, 


angle 

D-9  Same  as  test  3  Same  as  test  4  except  CP/RMP  resource  ET,  TG  set-up  commands 

EOC  has  leth  7^  0  manage  with  emitter  parameters 

Start  SPDW  Msg.  to  SS 


O  r-{  CS3  00 


D-15  !  Repeat  test  4  for  two 

I  emitters 


Table  XV  -  continued  -  (3  of  5) 
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i 

{ 


Table  XV  -  continued  -  (4  of  .5) 


D-35  Repeat  tests  29  &  30 
for  two  emitters  each 


Table  XV  -  continued  -  (5  of  5) 


I  C/7 


I 

RAYTHEON  COMPANY 

CODE  IDEKT  HO. 

49956 

SPEC  HO. 

53959-GT 

-0758 

i 

LEXINGTON,  MASS.  02173 

SHEET 

OF 

REV 

QUALITY  ASSURANCE 


TBD 


